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dh 23SEJ 5*|§ SS(209); 0/A aS-SIS(208), a.5*IS SIS(210)ShS.UE|-LHAiah, 0IS2f .SHth ^ 
S# S1S7K 4807H XlSEiOl 2iQ. EtL SS2j ffi°)^, 5*1*1 -SIS (209)» feB| SIS 7|i5:S 

LFEftiia; 3X12] D/A gjfiSS7i i D/A ^S|S(208)Oi; AS! 4= 2i7l IBSOI. 3SJ S3£ 0I7W «e» 

5*1X1 SIS(209)fe. 47H2I d5:3(LS0~LS3), 1'67H2J 2£l^ NAN0 S|S(N0~N15), 47H.2) 4Siq NAN0. SIS 
(4inN0~41nM3)H 5tftlth. 5*W,S|S(210_)S 87H2J dS:d(SS0~SS3; &dSS0~^asS3), . 
TFT SB PJEIB* TFTS 2Pt -47H2) OI-yMn 59)*|(ASW0-AS«I3)» SWOCii, dSd(&asso-«i- 
SSS3)Mfe dSd(SS0~SS3)°S d£2J' &3 i!S:7) ■*'*BD. 

£ 4M.UEKa UF2h SOI, LAT2; □•£SJfH2| did(L0.0^L3.3)2K d^d(LS0^-LS3)OI 2SJ«1 NANO(N0 
~N15)0j| BRIBO? .OlHEmSI 2SI:a! NAND°|: WOI 47H2I 4SB| NAND(4inNO~41.hN3)0)| 6J?1BC>. 4 
7H2J 4SJBI WMEI o/A SBSIS (208)01 2J3SQ. D/A eB4)S(208)S¥Ei2| fi^g 47H2J !0W 

S3 5*|*KASW~AS«3)0I SI^BQ. 01 M 47H2| lOWSQ 5*l*lfe d2d(SS0^SS3,. SJSSSO-ffa 
SS3)£S*E)2I dS(W 2J*| «01BCF. 

4^1^ ^01 2H*I SIS LAT2(LAT2.0-UT2,1919)2J CHDK> SSEIOl SitK 

E 5^ 2W2J d 2d Oil £l^Efe dSS2| EK»rg-»S* UBtifCK LAT2 3*(LAT2,0~LAT2. 1919)0)1 = 
4HIM DAUB 71)5 d27h HOJBP-. LAT2 380)1 S^EIS 7115 dfife ' 1- EI2! ?IZmhQ AHSS 712 d 
43 THAKe^BO-- 

4tt2| 1 5E! 7IZiam d2d(LSD~LS3)0)l ^»21£S SKDI(Hi) ds?) SI^EI?) HHS01, LAT2 ZLS01 5 
3E|^ 4H[S PAIS! 7D5 £\*0\ 4»2| 1 E|£.l 7l2!OfU- D/A SBSIS(208)0)I $*(S1£S S^EIT)! SQ-. 

D/A ffi&SIS (208)0)1 ei^E)^ PH§ 715 dS= OtefS3 7)15 HSTSS SSEI3, 3 715 3 STS *F 
*|2J 0)tfS3 5*I*)(ASW0~AS«I3)01 flBflBD. 01 0FfeS3 5*1*1 (ASW0-AS«!3)fe dSd(SS0~$S3) 9! 
0IS2) ^a dSd(SS0~SS3)0)| 2|«H JiSO)BD. Ofe h S3 i*|*|(AS«IO~ASW3)* ^*)^£S 7HSm£S 

an, 4g2i i Em digram- 55 dSd(so~s3)o)i ^*p?£s 7ii5 aaroi sssbq. 

£91 gSTOI SS LAT2 3B£S^E-|2| «5 dSOfl CHfKfl U*IIAI3, Eg dSd£S 711 

5 a sioi *«bq. Aiaas 55 d±d(so~si9i9)0)ife oferan ?ii5 asjoi ej^ia^, e 3^ tii 

2 aaroi «5ei= Ejoiass us-aa, 

01*7)1 ftKM, 1 SMW mi 2)5 TFTM2J 'S^onJOl t!*lSD. §SfO| SB d^B ^A)d(10807H 
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two. 

B.tfA|0|0|A|&/ .lSkg£J «S0l l£2M SOsltSslJO IBSIHL.fcZaS 7IZJ-S 1/60 - 16.7 teecOJQ. 
1 1/60/1080 = 15.4 MSecOli ^2J 9S«fe 71^° 1/60/1080/4 - 3.86 uS8cOI 

Ct. mm J23r M&H ^,S[= Sk± TFT01 £?£|£ ag££A|£ v 30 cnVvs 01^24. ?heioi 01 
SEoia. oioh ggas aAion 2chiai£; aatf aaasr tpv asa # sis e/saa* a=iw«w 

S tfAIWSI ^SflSM 21«JS, qigilS SOUAIE & 93B D/A SSSISei 4=7lv SE|j£| ; 

amHMSi i/4s a * spi msor; swraaa. s?ia, nasiGiefE, etsa sai§*i£i ,4«»e 

ae*h= 340J 7fe.*iO. 
B tfA|jMIMAI&; 

B tfAIMSb _ _ _ . ._. 

■unit. # sua.: :oiaa> arm dseoi *H_h°i o/a sssiaa it%*\=7\= b aAioioi trs 
as 2? owch 

nKStth B arssj &EH iatAi&wk^siv^.tiiux^'-^'^* ^*i= a^.ttuS-SWa-* s ^ 

*C3® *H3)7I> m xas|2|,4«l 3£), T EtSJtHI QiSKJl n?K°l xHIM QTOH 7{|=E £!5;(x= JSffiW^ 
01 3°/B.SfSSJ Bf£M,«AliW7Kn3H2| D/A . 3&£ia(nS.<ftff*)ft D/A 6BSSI3 

*a ^hi*^ s^^'?t^:d/A.H^a6\i^a'axii"Ms-^is*-6«ai.2;-s o>fersn .6!ss e 
s*Kn, □ -tiHtfBiiVjaii^iiistfffe'.wwiiaj ^4 on 52m. axis Jts. ^S2|:uis-4«ji ch«*i- 

t5 O/A g &SISB A>S?fM- ?<OI S| 
IHM 2] 

b 6IAIMMA1S, gAioi] iwiAi a>ss. ?sii£a.7H2. ais.sAissgsj azreratot mm astm.- 
jEtitr afeaij(morio'i 1th i c) qiss 7isas:tui-^E 9* &5sioj astro. B £ 

AIWIWIA1S, . ^S|"S2h. STS 2?^ MISAI 7IB.SI3S! CMp§ S|SS U&tBElF. EfcN, B SAIOHM 

ai&; psiy*.TFr2F-(tti:«s. TFvr&#<t\Lmno\£®3mJm= sfssr Jtsjssa-assweN 01 
§ ?iois«jtf ifsi ci42j Jiois -zmw&ssam wqsls. jjss- ^so. 

e b(ax~s »stiQ. 97a; a9,ssa ?ia^'^s^''«'»---7i5K80ii5Ksiftp;V «s 7i 

3. EH^OIl , iaWr 'B&fffelOl f.-W«'fi,a Hi:5;7ISS";AlSa> 4E. SiD. Eth '. M"S 715 &0f HISS * 

In. sss{£sai a eraser* -*a& 43 715 es Aigq. 71301 asw #e sid. 

ISI S?, ^i.e*-C602)tHIAi 3 SS« ^*«:*l=:r SiSSJ C(&^.)2> N(ai£);?W2| feE?F5 x 

iD* SXF/cii* □l'S>(CHia|£.a.te. 5. x10 ! - S»'/cra ,: OI«h, b^SWS 2 x. 10? SAh/cw;)0l E|H, 
0(^)2| SS?h1;5 xlb 1 * ift/or OIS.^CKisi®aS I xlO; 4 SWai' OfSK Bj##WS 5 xld 7 

gwai*)oi 'eieii. satfOr.. 019 a^a;s oi!= *h-« *£7j; 6^1 zm\&. n s^soi * 
a§ a ai 011 2i2t» ms ^ sin, 01201 as»'*£j BnjKWV wwsi^.sffloi 1 4 

271 ^«* :^7I *|SL B fe'AIKIOliAl AfS*fe . Bfif. CW t(KiS)21 2^1 «S|yg ?7|S|±e t!S|Q « 
^a* SSS»F=- 201 Hh&SISKlh gst^ej 3^1 SEiyg; Sf 200-400-cUW 7hSS ir ma 100~ 
30O.scci»2J CrF»<Ma> Srb) 7h^5- 53 MLHH 8 BtD (HI S|t|. £SSS AhSSIOI ««|Xie 20| 9 

B aSX»2J AI2(^oJi.)CHI. [DSa, Jr LH2J SE« ,300-CS *m C.lF,(aSh 3^) 7k5SI 300 
sccm£a e 3^, 4AiZffi| CHR 2 m. ?S.g2S S[£j» Sa.«|- 7iil71*fe 20j 7h 

HISS SiSt(602) LH2J SEE DH° Sfit^ HieraiEIOlIZ, 4=i aSSf« ^7il » gattt 3 

s«a sroi soixis s^a uEi-yth [o&ai,. hiss ^i2i(602)a gf°r cvoasa a^fe 2 
01 Hjeaiw. 35* sag ^|5^t|^^s < »ect cvoas nms^ 2E 7te»ia. 

OS. UlSa SiSK602)£J aSSh SSS 4l«fO. 3SSF ^BSSAIfe 3B SJH^bHSU 17-130652 

a: saw 7HAJS! 7iaa oist^Q. 01 smou ?hais a Aim 1 a a aim 23 ojiaa- 4=eoi£i£ ajss 

4 SOT 3. B aAlMIIHIAiS, fe^l aAlN 201 7I# LH^C^AIl^ 2S SB STHWiSH 

13-783292 gSOfl S3EJ01 OlgShS 201 a«f=l»}0. 

SB 57H^©iSH SB-783295: 3MH 7HA1S 71^011 0^39, 979, *|ai»f S^f JS3»2 J»f 
m±3. S9^(603)S SatiO. 01 01-^3 39^(603)^ *DHSiS a?1*h7l ^1^ CkJsSJ w^*m ?\ 
A1H SIP-. 01 7H^¥2J *|»0| Eltl 3S 3^24 ^ SID. 

^^21 asa-a ^s*te adhs^ai ua(Nt)a -ttsais s^s aaeofl sjti es*i- 
drffi s(M)81md , aflHSABAis. ua oisjme. aaa(oo), «(Fe), aaecpd), ?i 
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S0fe(6e),. mSVPti. ^BI(Cu):, 3(AuI SO! ATSS : 3 SiCK 0| SSIfclSJ £EH7r £' 2(A)0fl EAIE1 
tH SICK 

#71 *dhs* S7* ssssAi, aiAi^s oistr ois ?eis e^ seeoi- eisoi atsb 

4S-2D. 01 S7r S.SJ2I' SS &4AI7II2 «atF sygsiSl 2.S 7TEIP HOttfe 3 

01 801*1-71. H7| MSOjL #71 OlAUtt £1.3* *g*f£ .3.^ £2jsie! 71*01 SL>. 

Q-S, *OHS± *7r SSSI &* : ,*, a* 450*cOflA1 1'AIZT «E. lr^^SHt .tttl- OS; »*« 7h± **! 
71 , $± *'*I7I Efe ih£ tfSOOfAl 500V 700*c(CHS.aj5iS=- 550 ^ 650*c)5J 'SE3. 4-24AIZH 7fgfl 
E|* *S*|-D) 'UISS , ;fcfcSK602)2l aSST* tSeith S *AIMWA[S; Si «*|7|01A) 570*CS MAI a 

7«*e» wisia 

oiim, uia§ ^isf(6oe)5i sasi— uaor§7rs 225(605, eoewi aa's '.tiss^ ^daiss a 
asm, 7is(6oi-)2|. -is or CK«f atsew ssw as 3^(607, eosioi ssacr. 01 aa .33(607, 
bob)* aw as a«wiar- wq/ saw. as- ass xs^lhsi zrasi aasoi Hiasj sat* 
4fHs asraoi s!7i tiHSWi 'flawa assoi **»ros 01s* 7ibq.<£ 6(b)) 

ens*- otoi-.' ve «3H*«sa..Bw..30852aa aAioi in ass 7i*#.Argsr= g^oiis, diajsis 

S= SSlf *5SqO|Sh«l 4* SJ£ S3 01 JEiU, *« -fltttOI ^LHOJAI g^*jo]?ii SOI 

U7I tUSHV aa EI71IS SICHJfe 201 CiSQ. 

a air* wet 7rs siei?* *ss oF±3;. : sasK603)g awfn, .nEiy* usroi. shnt ss s 

9|(607 ; 608)23 S 3 9*21' &E£jiA(&3!&)(609, BID, 611)* SaeO.(E 6(C)) 

bj7!A|-, Y£ 609S CNOS'ilSS ^*fe.NJiy« TFT.5J ' UQLHIL 6fOS tott'SBfe ?A«t£ 

PHU* TFT2J *£'**. LjEHitil, 61 1= M± DHMBIi ..113* n^Kr IWiaSi TFT(»di TFT)£J 

#«*(609, 610, 611)01 S^a S, 3£* ^«fe S3 D 4££i! HOIS 33er(612)* 3 9f0| .«£ 

etp. 

Qm e 6(0)(m LEfyi sol tusi&rtja)*: H;wr-?iu.a-±Ai?i7i «et ^aaaUaoHS* n 
aa'sS)* 'tietck or 7«*iEiw'Ai£, $si tt*i7ioii ysa sia S7»iot, 3 ss2f aion 21 

*t S^fSrfcSJ 7IHS Sin OI«fD, 



irsai a^oii £j£.K 7HE1S swamu 271 ;*i*iai=; «7.i'.7raaa«.7wq« £2i*r= seojai.* 
wfe-aoi bfs-sj*icr, n sE7r too-c oisrsj s^; siei m9I7hha)°i tma trtrsej atpF oiaTii 
siot, TiEia fiar7r sfflTi^ ars ?a7K2ip-, 

[terAf, g ^aiwiwiais,. 7hasas. vco-cs iaefe se,. tJrs^*r7ii5, .9Do~iooo-c(CH.as?£s= 

950*e)°J SSOfAl IBSm; AIZ^ O.I^SAiy, CHSSl£Se 0;5~1Al2r«S 

S tfAIOldlAl^v 0,5/riQ; vdiX(S' ^AIWIMAI^, 3 vo!X)2J ^i(HC'l)S tTSt!" 'tS± «»l7|0fA| 
950*eS ,30«a 7HBaSI.«.Wfe.:W».UEKflD. HClS|.*E7r:..«7|»-S£MCf.*SB, »S*(609, 
610, 61 1 )°J iaiHI a|- ^HCH gaisfe hSOI 4S7I7I UHSOjl, *^ SE= UHfs!*rA| am. 

ais trssi: sffirasAi HCj 7&g Arg*fs : Mi UerKxief, hci oiajon, che^sss 

HF, NF„ HBr, Cl : , CIF„ BCI„ Fi S Br 4 2f ■ WS3 St*£ifE1 fleflS' B E= 5 

^sj 7^r Arsa *e sck 

oi #aouA^, fr«*(609., 6.10, 6ii)LH(ni £jss uhpi Siej-. a»oi 2Lf*H ?HEiaaii asr u 
as cH7i sss oib*k?i uaoi aTtsrfij 3l£s nasch oi saon °r*i; sra#(609, 

610, 611)LH£J USJSI feSg 5 'xio" SAVcm* OlSEDhAI WpKSCF. 

5 xlO* SA>/cm*5| Stg SIMSCOISr 01 S 9.9 S*!)2J 3« trtTOID. S BfSArSOII 2|«| AJ5T 

m^w tft£j s^ sa, u a *E7n xio'* sAr/c« oi*khj&5!*f?h.£ 5. xio fl ax^ci'oisrje! s 

TFT ^gOfl CH« LiaSJ St<0| SfojB 4= SSU, H SAHAJOfiAISJ »£S SEfe SIMS g*|£| ^§ 
32T2J Si 2t£SA| SSiaCf. 

6T7i 7rs*iaoti erti, tiioim -«asj:(6i2)j«- a-«#(609, 6io. 6in atois] TiisoflAi a^+siersoi 
aasra, tiioim as5r(6i2)£i ^]«7r ^j«ej« s7reo.- oisth airsreroi ««as, oh 

? 3£ ?ia .swa ^s- fiTE^i/saaiej tisoi aoia 4= sicr. e*i, &s*°i ewoiiai2| airtr^ 

21 ««■ SSf(aW Aiy(edge thinning))* S2hE SIP. 

oi-^a assf(603)a «7j*i- ? nEin a-s#s niiaa*h7i son ^oHa^ tiieis sae *»^ h 4=e si 
q. aw. ii Ei wet *oi! *0Ha^ tiieis sai aa- <=e sm. set, cne TiiEia ssa 

a 5^105 «W 4=E SiD. 

SEW. 6T7I M?l7IOflA|2i 7hB*IEIS tttt *, Si M*|7IMAI Qfef 950XS 1AI32I 7^2?:^EIS 

tSSIO) 7|0|E Sa2T(612)2J Sfffl* 4f^A|7|= ?JE sajpioia. 

era, tiieis ssoii atss ^sai a^7r i xio"~i xio 85 aAF/cm 5 2j *es sra*(609, 6to, 6in 

Oil 2E SIMS S3 Oil 2iSH ^fflHSO. E*f- 0101. &S4(609, 610, 611)2r-7ra«EI0l 2|*i 

s«a atrsrsi Aroiori 4^1 vaa a^r uses as*r= se sims gmi 2i*n sjeiEistoF. 
ae siM chw sims m*!2j gar, chs^ej s^*ej c(&±), n(s^), o(ir^), s(») ^^21 ^e7f 

5 x10 ,: SAr/cm 5 QIB-(CHi5i2SS 1 x 10" §m/a» 01503 201 SfSEISlCr. 
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OS> .sfjpb'ife* #«tfi2S; iv=r sa ^(EAiaw ^svs iiayoi 2i*i *3 jioim S3 

3 SttKflHi)l613,..B14,. 6J5)»«at!&. B GIA|OUOilAfe, 2 wtX2J i&Sft'WJH-'HWIS- s» Ah 
§ShaCK.(£ 7(A).) 

fi-S'J sf¥oi&# ?s*£s »hs .84 3 i&m-. itesoi 0»'c«#-S4«oi fliai^ a.301 ais 
a so. 

OS; SIB 87H.il«SJl-H7-1553iaa:.«H0|. 7HAJS- 71*01 .Srtl. OSS S«ttlW(-616, 617. 618), 
^^(*HLttr,8.^d»S*(e'lfl; 620j ; 621) ( '3i ?l|0|a 33(622/ 623; 624)* ttS#0:(E 7(B)) 

oiart'tfior.. e 7(8)0)1 uettfi, s-Spi- adis:.*>.. ?i'ola ;; S^*(E2. :623V 624) a' ass §f3tf#3 

(6165 61?, 618)3- D^3S AI€3KJ1 TjlOia 133^612)* Oi^O, .3 OS, OS« . S^dSHWi 
61,7; SIBHTflTffiiOL E 7(C)0i OEIti! #EHli:S^£K Sffl-. E 7(C)(HA| 625; 626,' 627S7KS 

*2j Tjofs.raasHi uEheb. 

□•si,. a aswisoitrt; swi2i,s.7> ss*v«tro., M£ss±aM=, nsm qwaic p 

(SJ) E£ As(b|£), PSOt q»l|A|fc.B(*i) E£ B&(tfS)0| AfSS 4 SICK 

g ^AifliiHiAi'^, g£* aiafesiiSi sska u^ch a *$*,S7K1 aAiosoii/m 

P(3)7|- AhSSOS 3 80,KeV3 feS 7H4 2ST£S- tSShOj ri- 23* SjgfcHO. ri- 23pl.A1S| p oi£3 

nem, %.an .■.■■gs^aEwt 3'io; KeV3 y-g -.JWrHass tisioi n+:-23* astra pim 7& 

23101 V7I .'DlSOfi .-HOIS 313301' 0fc£3SA-| .7fei!O; n+ 233 AIM 794101 500 ."o- OlSKHtH 5 ! 
SI-TitM 300 Q0i*>)9h SIE* SMtt&i 

■Wt .S3 §i CMOS. SISfi SSS1= NxpaS, TFT3, £^23 (628),, EHJ.3 23 (629) , .**S B; 

§.^(63o)'i; a^Bitj^ aw63i-)oi.-:*«BQ...::. mtt,. m-TV* .Mawnnfit ±^2 

91(632).; a 23(633), 795 E B£S 23(634),, 31 Htf *S 23(635)01 'S|3(*iJ5e)SO.(E. 
7(D)). 

E 7(0)0* U£htf . ^aOflA|=, CMOS 41 S» 9.^*1= Ml ti« TFT2J SgftE N*«a&. FT2J #4«2> S 

s*j^#2s gorsio; : . v ... 

OS> E 8(W0jli LHEM HffiK SOj;, NtlBS TFT*, S£ aAI££ 0fc^H(636)» S!5*H1, P*!g *01°1 
= S£* QI;S(&> aAlOf 0i.^.^a^39^)|^.a5lft«^ 

oi sse #7it^.*'£* s;>i- sstf irthaasi Ss*a l^di titfi-xia, m*o\ tea bseiwk 
*>7| ia soil , •a2pv*S2i;^'-iK sss B(g±) ofg* a?rejq-. 

OI51»SFOI..CM0S. Sia»:?«*fe.P«a«. TFI2J. 23(637), E&J21 .2.3(633), 73 £E M^l 2 
3(639), 23(640)0! SSSD,(E 8(A)). 

^Sltf. a w ^^a »S*GI *, k(furnice) ,CHy-,,: a0|7a GHU'v .BS. OtWI 5£J 2|«1I 

as, *^a33.(641)°SA1,' <!+iWi3i^. i'SWi'3ei ' «S^Q. OS, 3. SZ^330)I 

»S{a M'*^tt-'?r; ^ 3^(642, 643, 644T a ESI 2! 2=?(645„ 646)S «SS)OI, E 8(8)0)1 U 
B43 ^EH* SSO . a^(64l )SaAj., £ **|, 30l AFSI- 4E SiP. 

E 8(B)0il UEfej ^EH^F 2 013 ^, °7|§ 4X| ef^'M S JS2 S2}aa3(647)» 0.5-3 

ssw. qi S7is: ^i3saAi=, aaoiDiE, oisa-, aaoiaiE, aeloiaiE omiE soi Ahsi 

4 Xfl2,#Z.HBS^oSA1.S7|«.473 i 3«..A1Sthfe^0^ 2, 
OSi *1S-Sa. ^ 0F^3(648)S 7312 SilS 3 3(647)^011 100 nm2J =D||S;S^CF, 5 ^AJOII 

mais a«i 0^3(648) sat ei £h °Kg Aissi?;ia, *M : -'asa,.«§«fe 3 SOI AhS.S 4E x 

a«i □^3(S48)7i- aaa *, 4jsw^3, aswi3, S7ig 4xi3,. e= oia3 25a 3 s sms 
a ?;ii3 *2>aa3(649)s 0.1-0.3 .«ei. ^jms «istK:F. HI2 *aaa3(64V)Sh ?;ii3 a^sa3(649) 

Oil aeiM Sa'.*SS12.; SI:!: 33(650)* 120 nm3 ¥3JS ««t]C1. S^AIOflSJ ^?S0fl 3ShS, 9 
3 □^3(648)7h £i£ S32h 2*1^ 2201 as SUOl -S^EICfl SiQKE 8(C)). & SAIOli^ 
3S£AISS|0I!. Htk 20171 UHS0L t[£ 23(650)S *.@tUZ 3-^SAJ ITO S3 ^.2. E330I 
AISSQ. 

ChS, 715 StllS $± »*|7|CH|A1 3 350-C3 SES f —2AI2.H 7hSS|01 iA7 2H|ff 4=^Sh5IOI . 3(^ 
ol »^«) S3 239 Strangling bondJWSAI atfi ^CI. #71 SSss *«, Stt 
71© 4£W CMOS SISSI- 2li DHaq^ SSS 73l2«fe SOI 

as, e 9011 aaa urn ifoi, #71 ssas §oi 12s 3Ei» ohe^ 7is» afsbim 3s nu 

E 8(C)0il LHEW! #EH3 3EIM OHMqi 715 #011 HHtFBK65f)S *atiO. H flAJOIOIIAiS, W4T3 
(651)W 1EI0I0IEB AhSS12a. OS, SEI 715(652), ?2 ES3(653), 3 «4f3(654)°S 
EHV 5HISH3-. 

e filAIIWIMIAIS, HHt?3»aA1, 3§ BXI-71 715011 StUthTil HHteiS »S|0|D|E3« AfSttSia. E 
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tt.-WtPWI SS£! eiS(rubbihg) gEI* tt*KM. *IS tfJPh Oii=. SS£J =EIBS(pre-ti it) z, 1 - 
as SSHSM ttf*. 

satu cosh ssi sa soi atr ^is- m ssaxieh opwfc oiss se*Ert>. 

cm. t&\ &msw mi swa ajEi» nifsqi ?is-2i- chs* Pia-g «xi°j a sson as 

"XH, ±&Q|AI<£AI£IX|.Sra) §1141 AlS UVSiQ. 3 gf 71B: MOW °-ilSX|S(655)§ ?a 
SO, BSAIKEAiaXI a§)0fl 2|«|-'SaSI llfttfO-. HEISHX, E 90)1 UEfUj U(a|. ^2 fliaj-S! »jj§ 

uhoi assa 

B tfAI0f9IIAI.fi, ««S IHtfOI TN(.S*|£E|E.L1IO}q) EES iAIg.USrEJ* tfTUSSJQ. *t 
fi»B(EA|E|X| aS)«, 3HA'Lf#(W.«2|.-a»S2| , aS*0| AiS smsfe £EH)S E»S* 
AKJICHI *!S IBtfOI 5»SSE^. HH»4fO, 

[!}EW. H tfAI.CHOilAifc, ajS IHUOil -32101 °PI-£|X1 S*S'- Q °4S MtfOI «|4< SAl gfflS fflfi a« 
El SK3IS(normal ly white) EES IAI* tlt!Q< " ' 

S 10(A)~E 10(C)fc S|S|S 2!}S ifHSJ UErtiO. E 10(A)~E 10(C)(MIA|, 

1001fc*T3. 1002fi'i^ mMqi IIS, 1003S &± EEKJIbH SIS, 1004fi -HOIS' dS 

d* EElOlfcH SIS, 1 005b CHS fcEl SISff L\EML[. lOOBfc EH** 7IBS LEHHH; 1007fc 

FPC<f|axlble: print circuit')'. BAB UEJ-tiO. E.10(B)£ & tf AIWI2J 2t<S HtiS E 10(A)'OflAj Sl-tf 
S A°i BSCIAI S ESplH, E IO(C)fi C 4S. ptf » : /E 1O(A)0flA| SFtfS B2j WmAI g E30IQ-. 

feel, a s noo5)£ as 2101 oil Aifi tfts ^sb es fcEl si s»- sssrATB,: s# sht oHsq^ sis 

SEfi. 95SISS SE|= SIS2F.fcEISIS.fi ?«fK7l'. *BI, B S AHAKNAI2J feEl SISfc 3Efth SIS 01 
2I2J d.S *IEI SIS (LCD BSSft* DilEEl, Hi i&Pl S)M A13BO. 

e io(B) a e uKcjifc e tf Aioflsj a&.iiWbfXi n&i ssoiaib s^eis ohsbi^ ?ib 

0|. 2I¥S tsaoi °!fc 3H* LhEltfE^: -Off. 37H2| B¥ 3ESS 88*KIfc 3101 0!#lli 5101 CI- . 

iil^JBjMAJMHj^ ^OtfSq^^Si-aAIS^i. UERHir AfSOICh E 19S*Et, g-SB 8.3 ffl@2J 
SAI7F W| 79 Sifc SOI plftl&JCf , 

oi7jAi, -s tfAidjsi ..asaawr ma:.a.?*a' aisa h«mhi chsw tfsm. s ■tf.Aj'wai x-nsi^aoii 

21*13,. tilSS .3^S|g SSSISiO) 3**f £J?1I a§ fli(^*l Cofitlnuous Brain Silicon: CBS) El- »afe 
S§ fl^et» Sfc 201 7f^*fE>, 

§ tfAiMsj^as^aoi sisi schb' ejs-ai ^s-ej ss^ as asjs-.a atf= e= aaa 5 
ssssj -strais oi* as *om as srfca. oisk zisi mr'awx tfa^o. 

[&SS2| as. ^I3(*dH)] 

e tfAioisi saw as a^# oiAi22i2s.ME3 c^sj '*.*tf<£6fe sbv *.«^) assoi AIS CH 

Bf SttfttTJ BrtL'SaSl 7?*JSS UHSS 3§ ?>fcCh 0I2S " TEN'C^anT. HW-tSDI 

^B)0il 2IS- ^S tf 71 392!H 4= 2i0. 

s ttSAras s tf Aioiisj xflsfwaoii sj*h s'oia atEfli Hj-^si as ej?as HR-TEH(as*i« 
awfioisa)* ArS*hcn s-aiisi s-ifsi-acKE 20), s.sAiAioiiAi, aej r *s«ra-':s& as a 

TUB, 3 SsOl AIS 3^01 a= SSIOil. S^EIfc STflS -^El?|fc 312S SSJtJ-EK 

co-bw , as vnz, wis ioi, n£sj -«ytv:^3-'@siflsi"M0f^si«iv'«dafi t\mh® 210121 a 

?1l2lfc DS a°:S .-ZR5SQ, 

^Itt- HR-TEMOI S", AISM 3XHy« .4*?ISS 2EA|*hJl ^ SW Sfc d*g? 37J2I 2fig OlSoK 
Of SAF S! SArSJ UHSS 87FSH5.S> h B30ICF. 01 ABttSSJW.,. ^Ar K^crit'ttoa stripe)S 

ai as -ai»2i.-BHa -tffli»&ii»fe soi 7fe&o. [QfirAi, a^-fijsis Btfii-^s-yj. as - ; 'h?imai- 

AI AIS 2*«H3I 2i= SEH^ SSISrfll Bfek'Cn OIOK > 2JH2I IS SOI as ^01 -2fa2| SSCT Ztt 
aXIS- CHSf <110> UH*»! SOI SATS S|§0il 2|S|' SfoiSCF. 

#?itm^ jfS BAjsoi'Sttf ^A>,s^y2i a*oiiAifc,.{iii> sen cHsse ^ai- g^y^ <1tO> 

SOilAi BtfEIStCr, -(111) S3 01 CHSSHr ^Af S^y&, aSSfi ^AF I?y§ [[|Eh §St* 3*, 
{111} SOI SS 01 LiEH-rfi ^A> S^yg ^A> m^?} 0\tz QOII CHSthfcAlg ^A> 

Afoi2i tieioii 2i«i zfsaiTi sraw 4 sick 

oi uh, s arsA>*& h ^aimihi a^saoj 2012 biesi a,^°i tem a&is ajbsct s-stJ- a 
2K oh^ sDi sifc Aia(saR)fi a»D. Araoii aois 27H2i tf-oitf asas s^wai, {mi> soi 

CH^Sfe ^Ah S^y^F San, Ett, S= aSS0i|A|2J 3|A> S^y^l- AIS S«WW St!*fQfc 201 a 
3TEISJCF. 

£E^, 3§ BI7ISJ SSUCHI ^EWI-TI. 2?H2| &>OI^ aSS2J 3A> g^yfc 3S tmm ia?:l*rE^ AiS 

a^asio. ^, as a?iig iwe sss eusjfc 7121 as 3 at 3aoi'-tfoi& assi 
2j ^xi- g^yEhfc AhatHia ^^»2:s 2^*1-01 2!^ soi «f2iaaD. oiss iJHj°i as 

3ei*h as ^?5(smh>iifc as eraisi 75 2;H2i ^01*1 asaoi as afliwiAi sttt* 
7hAin ais atrsHa sice s« uemu. as aflioiiAi as ais s^sas oioiai a 
oi, as av soil 7\°izv= ssa tf>j ««aAi as ?«oi scf. ura atra, as a*ioui 
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as.^xKHi 3*^oi sicm vu * ao,. 

ttam *l*t. S 21(HIA|:fe B S^KWOI S2H2I OSS T?iet(i^ HSBEIflEIS .SfOIEI- sswi CH 
*i/d£ aWU SIS 5! HR-TEM. S-Sfttl' tW2Ch □ B2}> 2;H2| £0|*| IggOfAj, ^ B- 

§s2j z?w av^7hAie soitrerafes assran,., as a?iowi stig. an a<**s stjoi ?i 
si sa*w agicfe aoi *rasciv. .«*. as .eiaours ^xi- a^y?i- aaa *soi asta. &s 
as a*joi sjasaas aoi wwao; 

s srex^,. e a h s?i gsassisi. sra- nti.01 .Assib ^sa'TOaa-. ^» as&i-Tt awf a 

7fvS|H. Ala CHSSfe 3?2j -SlXI*£rBtiv£SI§ g^aWconforralty bondlngJOIEKifeili 
OlOflSJ i^sj at» S# SEfcohf ornlty: Wnd)Efi'*eGlv 0H2SJ2S, & BrgX«£> SEH2J Dig 
fliSHHIAj, SS HOIfe HFSKa-OI *7t S^7F SfStt Sti£S 7WH' AI3. CHSSWI Sfe'3S2l 3 

x»2j ao- mm hkhosv asioiEF ymh, qitmsy.. row atm his* beubot-'ss a*r»- 

M itfSM Af^S &£« HpfS BS STIiCHlAiSJ Saaoi DH° [IISGf, £7lt!: HIStf &E2I 

4£7t.DH^ sjQ. evai33woi--si*i.atia'.a2isi:fl*2i--Bs.fl3ioi. cut]- .a? aah aar.ftEN eh 
a-wiatw- besi aias .10*: : oi»KHjH$iB-«ife ow, mm.tim^tm^ 3% oiskioisq.. *k, 
a a besj go* oi&rarerawis 95* ois, 'a* afa-sisraife 97* oi£)oi a«- eE3.-^aaoi 

£71, A|04°i a^lrttHHI C0E.K «.«S! ijW a^K'SOa #BW. SWIVSAftt B3« £ 22(A)0i 
USBJCfc E 22(B)£ blHS SEH2J *EI4'EI5 S^H ff BEItfE!* ^OIE> SEfe)2| SA>g:3ia 

aii#,.upH!cjy 

£ 22(A) ,a: £ 22(0)01 UEftfl. S^BJ iia IiaiHiAj, aXKSSJ 3AKKM) S^sj 3301 4,25 AwOlili 

a£.s?ssi sa7h ^ Eiad. a A©*g" usi9T'tf*sr*tea- sam aaer miaa sta 
wet ,uEKap, 

• e 22(A)2j,s^v <no> aAnni.xHs.sfe tia £*(£ia<, t»s)oi, mast »ssi uehj7i. nasoi. .7121 
sg asBoi axMsi sxc -a.«tr ; tHoiw ■'fiiof3»*=iH«Ejoi"-a-fc:..aor "itssw -4>!-"sicr. tus; e 

22(B)0j| UERd!! 9EH5|. jI£ -SEl^EIS 2^2/; : S.^MB, 418 *£(H| Sfifi 34301 .a 01 XI SfStH, 

{iioia :pi.£i°j g &*im-7ctb asusoi a$*tftjf?i '$h.(b$$k£ aoi. aasiap.. 

rt'«B;. atsai>aioi bs a>ii« bi-xixia-/ -(iioi.uHtDii ^ii ^^M^mhkM-m urns 

UEMQS 20|. g vmM A^SJS tfS^ «PW *SOIO;.:. a Sl^. Hies SEH2J 2Hf HI 

.StKCIlV 53I2J B,^3f£! Wife- g*?HIP. 

^ItT. B}^ BOI, £71 ^AI0||2| fl|^*S(HI 2jti jjj'^S! fiFESil af^i «eH'2| ..^B« ^31= M% Q 

m as ^(s^Tiife.BS a»2i : ?5)s ?mi &zn ^ma, s ssabs h ssoiAj af 

§1! -S-fe : ^ 'iSI.^ < ^a]M' ,: Ue r '^'«a;\9& : i5SE33S. 89-1652i6S S! 8 9-21 2428*011 'MS. 

Ett. S WStHJAl AHSE|= £71 KE^. ^^ BSiSJ 90X 0|£0| §tf S.=S qf^Slbi 2i7| VSH.' 
0IBS ;^5lffl2J,:0IS«v.^«hfrtSW<HHaKM)2:£^ 7|2J 7|fe*|-X|, Sf=CH. S SSMAI .A»a& 

^5 as ap as^s MP,;%os. sm' * sp; ' 
gas! ei-sjji wa.'-MAtfe as a?ii7f jheichsj ;'6|'s* : 3atii4fe nefe as an 

?J B ffl'SWi A) . AI-SEIS.'.KEIf'-HI-sfpiife , iSI§|2j2S- SIKqlXl 371 lillSOS, S@3HE|ffl 0IS£7F.tfa 
§ <s HO-; m-EFAl, S i-SWIAI. A|-SEI= e.EX-11 t^5t# A>SSra flWa TFT24 S7|Sj msz OH? ? 
'«* UEttSO. 0I51M CHtFOI 0I9KHI £ St-O, 

iTFTsia7i.aj 4So« sa-jaai 

B BSMAI AtSEife BJ£«i .^S fl5l5|£S SBSES 

on as»h= a?isi ^aa-uEftso^ obhchi ueb'uw a-" 
fp)a tftsw aojaa. 

CD TFT2J Aftfc £fe(S/2= .a^-aS2i- 6!^S)3 UEHH= AISMAjH) AIS^aiAISH 7fl4fe wtia 
« TFTSa- PXma TFT S^MAi 60-r lOO raV/decdde(CHS5jES= 60-85 mV/decade)£ 5fO. 

(2) tftej m*i **s.m imiaz xiisaisj a?ii£i2Kois£(M»ife maa* tftoiiais 200-550 cmVvs 

(CH^SJSSfe 250-300 cmVVs), PJtBWS TFTOflAlfe 100-300 cmVVs(:HS5|°S=- 150-200 ci»VVs)S 
3D. 

C3j TFT2J ?g aa« UEKH& X|£3A|Hi. iaAI*£ aSI(V ir )^ HJSaS! TFTOIAffe -0.5-1.5 V, P*l 
S« TFTOIIAfe -1.5-0.5 VS SfCK 

wm asa ua-sa- a-bi, s ssoaai aoia tfts dh^ ^4=*>- ^*is *s a 
Sice aoi sraao. 

ttS, C8SSJ S^IHIAI, BSSh S£ 0l£2J £E(700~noo-c)(«A12J CHW SS0I BSS LH2J BtiSJ 73 

sum cHsioi sail- swi tch. oiaon cH*ra oishhi tiseio, 

£ 23(A)^ &7m as a- ssxrasi ssoi sea aisoiiaisi asa ff^a 25o,ooohh ■HHti- tem 
AfaoiD. thtfss LEm ui2} a-s xi3xhh «£2j as^oi asa moa «reaacKas *ha 
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¥fiS =SE*±g WIWI 713*101 UBMQ)., 

nE«h.a*rs *s x± as-awassi gxrsi ^s.^aw 015?=- 3* astqwe. a*i ssi 
sm e 23(Afe {iiof son aatf «j!a».3*=.-.ai* at« uewek oias xinaa atrar 

9f 70« ^E3 S^EW 2i= A}£S¥E| Sf°!i $ SACK 

tTS, E,23(B)(HI UEKS-dW-lTOI. -SB: UK.^.B ASfl = 3SS 34S|0flAI=, 1 

sa LHtHi sis stroiuaei sm jiemt atwi asi mow ara; as^oi soi sra 

so, oiem svs S as aaiwAi a. 4 sjh, eimws atia. ^§ xiis(.o)s. *i= aoi 

■CHBTae. 3 ^-^£1 ^imS.]PW .7cl.S-AI?l^ 201 7feW. 

e.Bfasj ei-Eais p »2j ibsm afsei= ass 3*sma-i=-, ssa w°i asroi ti'sj ^ais 
* si* sesjkki a^aa, as <sixv\ -*s- s^swi ^iei«KM jheioisi 015* ^tm= s«joi s 
4= soi, n soi a-as ss .aa^ss Etasssie^a 4? sip. 

oiae, e 23(A) a s 23<B)£j ahsoi uEfe asd SisoiiAt.as --MXimsi wwbM+am a-, 
xie; asa lhsi atisj £<hi=. s.ttoprsicj. s : ;23(B)M:iiEM..Bsa i - : sa^i:.E-23(A>(H'UE>' 
a ass »^^ ; ««;..«P'??7jaj; nsprUEjtHp oiss ?s a^ 421 *h?i msoiq; 

s-7isyei, *DHa i5j xiei a gsbj ces°i ssw iia m?mt* ssoiek- 3101 01*1 a a. ? g3 

ATSS 01 SSOilAt SICHLfe Si SOU OKTIOL C»2|. ESIfi HatlD.- 

3751, E123(A)M UEM S£HWAI=,- *0HS4(.CHaS!2S=:. US*CTasa>:LH2|, aSK?5 33 St) 

mai e^sov c&a-Aj, si-Ni-si atw as stfpi 301 sxismsi^ ^^i^ 

nsch Bitot ^xiafe. nioi adhs^sj. theis aas tssSsw ioEia, si-ni aswi sasa. 

heisks, ^isj lichxi «raXi.srs : ;.atttif-*Aj' siwattf»*Wi'fc^w' «ck oi*h «toi; 

a*ioi'ia?HQ. 

mm; WmM-yt&Hm afcroi jiswAisra rJ^uuv^tf^'udB'S&'^tf^eR). usiara a 
ttoi a 351 oi s-s -aisxi as a voi waa?i tmstHi, 3421 xhbswi smtsm wm= a^s * 

e ,isx»# aSs :^^5}oi as» Me oi&ei iE'(?m-noo*c)(HiAi.5j: 7ra:»5iot wasi 
ms.011 n*j-Ej2 a*isoi g?hEipi; a.aoi ^a«>= •■ems :na*ch 



a 



01*71. w»: 201a ass 3±s(£ zataws as±rasi ass,^s(E -23(A))sk uim*HM 
sa lhsi m.<4dMH9<'-qafe sg.s 7iaEk. -to ^21 *roi= awia'ss «^(esrxhi 21*11 

3 SEsi wojs uEjyci:. ea ssrWAi=. fi afswiAi AFsa.ass, ^sra ±b se^ 1 xiq* 

spin/ci* '' p|*KQJ|E'sj2M= 5 xlO* spin/cm' OI*h) Ofp. 

fi itsoi/d Atsa 4 . ^7it>*a.s av»s» ass,^^ a^-aa as ^(Cmtinuous 

Brain Silicon: G6S)Eh ififiQ. 
[^AIOJ 3] 

fi ^AIMCHI.Afb; SAIW tOIIAl SS£! ^SSSg 7WI^ JEAJ?«I : » 2|±EH7|«2S 39=1*^ OS 

S QEraEf'. 

E 11* S5*ith E. IIS g -SA10J2J gi£Ji SAIS«£J SjEIS DHMq^ 7IH2I BSE# L(E>yjQ. 
01 E30IA1S, BfEM SAISWI2J ^?§tlS°l. CHSSj3 .4|SSAf- CMOS 3S7K UEUHDITa SiEh. Et^ f 
4ri TFTS ?SS DHMqi Sj'S&t Ep SjME SAIDil tjSEICH 2iE r . 

1101S 715, 1!Q2= Sra(Tifc).BSe*, 1103, llOte TiiOIM.S^; 1105&.WOIM g3S,, 1106, 
1107S HWAH TFTSJ ^/E£il2i 22J, 1 108, 1109£ TffSE SSM gs^v UlOg *S 
1111, 11.12= PUB*- TFT2I 4^/Eaa gej, 1113, 1114= £ft£ .83, 1115= SHU SS S 

e?,. me, iii7s aia ^sof. Hiss fti^aas, ms, 1113, 1120, 1121s . d^Egis a^s ue+ 
3ck ay ^5iB(ui6, iii7)= Naus a -P3ch«* tft2j ma ss 33* sssr inisi ss nf^3 

SA) 7l«fO. 

fl|Ai0|2| #fflt| »SftS ilAIOH 221 ^gOII SJ«rfl EtagSW 4= SiLf-. 
E^ fi tfAJOjiej BTE39 &S#= aOW Oiy 7|£§ 0|«SWI EHS9I * 2iD. 
H W2| ^SOfl CH*IAI= Altffl 2CHJ I&a= 5S2S IT ^ SIQ. 
ItfAIOH 4] 

fi ^A1D1I(HIA| = , AIOI 10IAI S3S ?SS|S* 7WI= 9)Ea 4'AIOfl 3CHIA1 S3S 

E 121 S5«!D. ¥S 1201^ 7IS, 1202= SW §3^, 1203, 1204= 71I0|E =g=, 1205= 7flO|£ 
§a^,, 1206, 1207fi BhESH SI'S*, 1208, 1209b m- 2, 1 21 OJ 121 IS p* a, 1212, 1213, 121 4b ± 
^/E33 SS, 1215= Hti essS LIEI3D. 

fi flAIHSI &Efll »S»S AIM 2£J SeW 2J«H EfaSSH 4= 2iCK 

Et! - , fi tfAIOSSI SJ-EH &SSS ffllQIS CHW 71ft* 0lg*h01 OSS Sill ^ SIEI. 

a l«2| ^SOII CH5llA1= flAIOII m »M= 3J^S S 4= 
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[SAI01 5] 

S tfJJWMAI^, ±9W 41S£J.-?aa|2.i SIS ?£2| a OHM. CHSK31 flSto. S flAIMIOiM^ «|E| 
M mSBlia. WZM IAIS*|2|; ^fi-2| UEftilQ. AES ElXiiEi SIS 1 EH*] SIS SOU 

CHAA1& AA10II '1fi 4 SIEK B ' ^ AlMOflAlE'; £A|KUSSA| -9j31' AFSJfe a|E|S DHMq^ 

£ ISB-jBSEh. £ 16ft B tfA|HS|,3EIJ£WBpi£tt.&Efll 5AISWI2J. $&¥S|..M.E9 UEKS 

p. saiot raf :a&; dt± dsd* ?ssiM7i-sFi ; omq± tiss "ajoiot ♦ioiehm; a»- 

EIH SIH, TflOISdiSd* ASSIST*. SHs DHSSiv Sl Sff AH3I0II ^2 3£0I AfgEIH 21Hv. dfci 

dad*; >?ssi son a ia aj.=s si s-JbAj-g&jj sin /..p ais :hip a cp Ei bwsi s:?k tin a in -sip 

S 21 WICK. , ££JV 0/A eSSISOfl CH*IIAI=, tfAIOt 10M12F-VS D/A g£S|S:>|- A^SEIXIEf, PAIS 

hips hoieis s*i hisei- sm hiss B&smv xin. ai/Xiia d/a s^sisoit sttii axis. hips ami 

Elg OIWSP S# dSS BSt|£.# -gJIISIS 2£ y\ZB]CJr. BUM A| = E1 S[S~- IHtHI EOSf A|-§EI 
2, S|S^'4^ AfSS I fab StP. ' " 

B ^AJO)|°| aiElk DHStl^S ^S.SAI'SSfe. ifs dsd^ ^?SS1S A(1501), dSd* *«S| 

s BC1502), ^ioiM d£d* ?§sis wsiz),.mm dsd* ?sas Basis), sh< DHse!±-sis 

(1515), St PAIS HIPS QIOIP BVS!S.(1510)S StKLip, 

±^ dSd* ^ASSIS A( 1 501 )= Al iM £1 Al jdip sis( 1 502) , HUH SIS (1502), EHXI SIS(1 )(1504), 
EH XI fflS(2V<1505). a*iP(±*l*l) S|S(l)(15ffi):>, Ellti AISp. SIS(1507), D/A. 8!BS|Sn508),. 3! 
fl|B|H(^AlX SIS (2) (1509)* Sttm: ±4: dSd* 7S3S A(19)1)=; S^dsfalS S2T 
d2)IS4; SUM ^ dsrdOil 32*!P. B ^AjOj|.WA|&v SIAI01I ltHIAI fiSS 4*1*1 SI SMI 

44 dSd* nigSIS. A(15Qj)2| S.3HHI CHSI01: £3*!P, ; AI£S E1XI4E1 SS(J502JQIS.:2!sBE, 1 
.A 3| W-^jJ^raqgEf./ ' 3 : AES: SI AI4E1,\SIS(1 502)e jrarSEHri^VWOftH 2KWF 

a. ma) sis (1503)011 poia ds« s*i*!2s 32tJ-p. 

A|^. Ef^^EI S|S(1502)S^E1,2J.EFGia ;: ,d ifcfc: OHMS** SI 

s(i506)CHi 's^s ±& &&&wm*RW$£& 'as(jsE) Ai-oioife ats sis. £& ixmor a^a 

Of 2J7I :0HS0fl A ; ^f(»?C) SSF^illAlg^dr HEK OlEjfcf B-.'*tf 35HHI SJ*H ORIEIfe POI3' {& 
£2| r ^Pfla "(dul i;lng)f ,f A1WI *|*J Hp. S1S;(.1.509)7h Xfl*£IPI SiO-. 

a ffi SIS [1503)011 S|*| BlfflS EH31S i!SS EH SIS (1^(1 504)011 «^||E|-. EH*| S|S(1 j(1504)^ 2. 
HIS, IMI&« ; ^.^WHSSV^2|;:-- : af»l»** SamD* 'BOI3' dSP^ filB® EH5J SIS 
CQCK04)£- q.7a.»- UIP2 DIOIEj Bt6(S|SS^E1- SSEI ^ P X|§ : *l£^. &m,2S: WOK S^P. 

EHXr SIS (1)'( 15(14)21 . H§ EH *l SI SOflSJ. QAji.^SSI 7IBOI .CH »S SSa?lij W°l - AI2S 1 EfSJ 71 

a^a ^ari^)oiei .*BP; r pej ^iz>oie-, ?h#siso)(1504)s.?h gqsj sisoiisj p 
jiauiqa qioiei -BSsiss¥Et£i. pA"is..Hiqa; moiei°i aao). 3Haip= Aisas^p .ai..2fi»2t 
eh si sisotsi amm hips aoipai ^isoi sssib aisbwisj aizt a-^oio.. 

EHXI SISin(l504)M2j; QAl'S UIP2L ao'iE{°| ?\£1Q\ SSi *. EH'fl SlS(i)(l5b4)6fl 7ieia PA1B 

Hicia cioieis, ai=s ajAT^Ei sis(i502)£i ppiam 5>4oi, eHfl an «S(2)(i505) 
oi'ene eh*i Hi Brass *b tn' 'tiwaiai eh:*i sis(2)(i505)s «#aoi n eh» sisoii 

2H*I SIS(2)( 1505)0121 PXIU HIP2",:H0IH2| ^SOI St+ EHXI fflS(1)(15M)Mg. A|=S fllAI^EI 
S|S(1502)Mi!iH£r POI9.' d.SOfl.. 2l«ll- PAIS HIP'S. QOIEf SSSISS^EI 52EIS PAIS HIPS 
i!S2J 7IB0I. PAJ ^SfaS IBoHSP. EHxl SlS(l)(1504)£h EHS S|S(2)'(I505)2JI DErt} WS 2. 

aioj i» pb as..pmp. 
S!B2i hBie 3iaoiAife> sasiisi i-siei ?\zw mm^m eh» as(2)ci5os)s.*«a pai 

S HIPS 0I0IE17J- a^EI ;S|S(1)(1506)(HI 2|SB S*}a)£S ^e|S!Lh B' 6!A|(«|°| |g|qp S|S2| 
3 SSKHI CHJHAI^ SOII SStfP. 

a«iEt asnKi50B)oi 2i*n ^sna, enxi si ss^a 2j 2his pais hips c-iioiEife aa ai=ei sis 

(1507)01 S5SP. PAIS HIPS HI0IEH2J SST- EIS10I 9H AI=P SI S(1 507)011 ;2|JH tftflil, H 
PAIS HIP2 aOIP^ O/A ^ SSI S( 1508)011 321! El. 0/A.eBS|S(1508)£ 2H|S PAIS HIP2 □! 

oips owsa i!S(Mi aa-)a b»ui-.. j. ott2n'd!4fe a^p sfs(2)(i509)ini sm.dqa 

±± d£<30fl i^£S 52SP. dsdOII S2Elb 01WTS2 dfe Sl-^' OHSq^ S|S(151 

6)2| SFi TFT2J sfciSejtH S3SP- 

?i|0|S d^d^ ?§S|S MEM EIIAI^EI $IS(1513)S¥P2| EKH9 Hlffl SIS 

(151.4)01 S3EIH, DISSfe 710IS d2d(?AH3)CHI S5SQ. I EfelOfl im &± TFT2J 710IS 2^ 

oi tiiois dssoi a«ifap sia. i ekidi-chvhs si^ tfe>i- saim , B , (on)as ppot spi in 

SOB, S SS.SSf* 3^= Hi El S|S(1514)^ AfgSP. 

DlflB, CHStfe TFT2| i*lSOI ?flO|M dSd«f AI5S aiA|iE|S^a21 ^AWSOIl 2J«| «*IA|I1, 
^SSISS^PSI OWSP dS:(?jli 3£^)7h Sli TFTOil «IS BAf?h 

?S@EK 

i?S 1511S rti d2d* ^§S1S BS UEH-HH, 32J 9 SB 4ri dSd* ^SSJS A(1S01)21 BO. 
ii d£d<1 -7SSIS B(1511)= SRIiej rfc^ dSdiOII dSS S2«!P. 

iffi 1515= 7IOIM dfidA ?SS|S A(1512)£1 SS4J- ^?«* 7fAl^ 71IOIS dfidA ^SSIS U 
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PtfP. S tfAIOWAIS, 0W SOI ?ilOIM dSd* .^SaSSOl SH* OHSq± aS(1516)°l SfgOil 
lljEIW^g^l'^IOlE 7f SWS, OIS S *H-}7> .SSj^XI aG2f£, SA1 

^2 i5)os ciflg bicj 2 aoia itiaasi uekjjq. oi paii hips aoiEi srcras^ ei^s* 

Ej BJBIHfe PAT! HIPS OIO|Ei£) ?&F4t 1/mS SCHEEI7I Wef SI30IP. PAIS HIPS OJO|Ei8 

«t!ftt£sw, ^sasej ssi-oii s^eis sntes i/ns sdis 4= sip. 

pais bios aoia «trsjs7F ste fflssji sis es ps Agassi- sa 7i»:&oi axis «s 

El= 201 S.#S2!CHI fig qS4f3 B9-35B238201I, JHAIEIOi. SIP. 27| 3S1SS= PAI* U|Q 

2 qioiei -swisi tfgem an, a gaor e ilAiwisj axii hips dioiEi sirs 

S°l OISUS *|5H §56' 4= SIP. 

a-i.QH.Sqi aS(1S16)fe 1920 x 10B0;H2I TFT7.f flHMq.^ «EHS HH*IE|01 ^S* #=Q. 

#7fej S^OI ^Aky2J 4=BS SmEIOI I 8-3(1 5aiS)bi S3SP. ft 6IAIMI5) OHSq^* 
2A|§*|0||A|£, 1*2.Hfl| .60 ^eflgJSJ ag£j mAKKSKrwrltlng)?!- fljifciQ. 

2!2!#'^ ^AIPHSJ a^EI SIS(l)(1505)2f a.ajE1..aE(2)i;i509)2J ^2 a 5?KH CHSKH iSSSJ-p. 

aoiEt asej 7ib jti&E: nkm mx. k ±*m alsviia. e &aitooiai£, 4?hhj ±± a 

SrdOFP «qEi aS(1)(1506)^SfP3 aqEraS(2)(1509)7hMSeP. HEISKM, ±± d£ 

d* ^SSIS (A) (1501)011 240^.21 aqEI • ilS(,1 )(1506)& 2403H2J JjqEI aS(2)(1509)7F AFSEIH, 
±£ t ?5aS(B)CJ5l1)(HI 2WH2I i^'Ef aS(1 )(1506)E> 2407H2J tfcajEI a S (2) (1509)71- A1 

saP. 

PS; E 16g &24fp. 32J2v £ 16£.±i dsdsf ^=S|£(A)E| 2! S^lEi SI'S(1) 

3* PEftfP. MMSi dSd* ^SSIS£ 240;H£J a^Ersl^g ^dlof-Jl SiEK 

£ 16WPEp HF21- aOL .S ^AIW|£j: ae, l E1.ilSn)» 5 «IUS. 87HSJ, 3aq NAND £15, 2JHHJ, 4Sq 

nano as,, a. z>H£j eitfiEia stftj-p. eh*i as(2)(i505)s*Ei£i aaoi- e tfAioasi nmE] as 

(1) (i506)wt .aqEim. ..am. asf2)(iso5)s*'Ei£i. d^atLo.d,. loii, li.o, u.tc ...... umo, 

L1919.1) StHIAl d£d(L0.0. L0.1, L1.0, 11.1, L2.0, L2.1, L3 ; 0 ( L3.T)0| E 1QW LfEhtf a«IE1 a 

&MM%W^B%P as ( i )(i506)s*Ei2i d2= ova AisEras(i507)on aWli' ps\ d/a ^ 
&as( 1508} chi a^sp. 

Ol^lAi, E 171 S;5*H:K E. 17^ a«|E1, aS(2)(1509)S UEhyjP. ^S°J S£|^, E 17^ 55 
H_ttqEf aS(2)(1509)§ UPtfEK SfllSJ qi'SaSfe 2407H2I S|5i|Ei asa 

E 17W UEp bm arPI, -ft ^AIWISJ fl|8!iEi aS_(2y(1509)£ 37H21 RKiaffl TFT2K 35H2J N«ya TFT 
S 4?H3 Ofe^Zl ^|«2f,. 3;H2| °JU{E19 SShttK ' D/A ff&aS(1508)Ofl 2JSH OferS^ilS 
S BftS OhtfSa Aj2^F SieiP as (2) (1503)011 2J«?£P. 

E 18S-a«IE1 aS(1)(1506)ai: fl|qEi aS(2)(1509)(HI a^Elfe 2U|s moiEl S EHJI.S EhOIS 
^ftJUMLv* S ^ ::LSfe:a, -*' : '^AftlPEKHji^ 1'P2! *A>7l'»)af 3H'AI AtOti 2H*| as 

(2) (.1505)011 SSIEIS ilSOIP. blt-O.a blt-IS EHJI aS(2)(1505)S^E1 sqgb QXIS 
i.1221 SIS «?JH HIS. a 51 SSI HIS* Z^pEiyiP; Dl^lAi, E 18011 HEM ttqEI aS(1)(150 

6)on a^a sh^i as(2)(i505)s^Eiej Ai.sfl Lo.t a lo.ood m. qxib ^.'s: ai ^Aoorsbaii, 

d3Ed L1.1 a LI. 0011 Zt-ZJ- P7JIB t'S B1 a BDOI -SSEIH/d^d I2.I a L2.001I ZfZ, 1 - PXI1 i!2 

c.i a cooi 52ei^, did L3.i a L3..oofl Wcmm ijs pfaTjcoi ssEil 20S 

Itm aS(l)(1.506)OIAI^ SSI a SS20U «3£l&- EKJig. i!2M 2J71*|«, blt-1 a bft-OOil #q£|£ 
d»Ld3B|BP. 4, *IS 1/4 &a.3l2HWfe blt-IOtl A10I SqEli, blt-OM ACOI SqSP. PS 
1/4 Eh£! ?|^0IS, bit-IEHI BIOI S.qE|Il/blt-001l B0OI ftq^Cf. E PS 1/4 P2J "lihlfe, bit" 
■SLFSmS.? 111 ' bit " 0QJI C07I- SqSP. DI-AJSi- 1/4 P°! 7I2KHIS, bit-ioa 0101 *qE|H, bit-00|| 

oooi *qap. omm. shxi as^s^aj dioie^i oh 1/4 ?i2!Ohp aa Ai^Eiasoii ssti^ 
2°s §p, 

d/a e&as(i508)oii aiss 4 2i=. o/a asassj ojsai, e aaaicHi sit!- as 19- 

3443512 a' S9-365054201I ^A|@ D/A SftaSft- 8 4= 2JP, OIS 5*ia£!01l 3HAI3 D/A gShaSOfl 
Al=, ^lt^HI-21- SfOI, PAIS bllPS QI0IE17|- 4^I UfSEI- »^| HISS «Br£|I2, Z>m 0/A SS-3S 

m mss\o\ OFysn ds?i- -sssp. ona soi, 4uis pxih hips aioiEi^ ai-seis s?, 

n Li\0\Eit: S*l 2HISEF *h*| 2HIMS S^EIOl D/A H3i % SIP. UIU|t ^ r St ' 

o/A_e&ass 
s 

I SEIS 71 iKHia ±± dsdofisap" 

itt B ^AlOHOllAlfc, 2b|M PAIS UILIS LilO|E17h 73BIEIAISJ-, 2U|S 01^ LIAI1 tllCIS DI0IE^7^ 

*ieii! 4E ap. 

Stf, S £IA|0||CHIA|£, 47H2J dSd Dl-P f H-I-HJ D/A SBa|S7|- fll^EIOl 2i7l IIH^OII, a 
SM AhSS'SS/AI D/A e&aS2| SSHSJ 1/4S ap. deili-, s s/sodais, d/a ffsas°j ^ 

7F li# 4s ss^' 4E ap. ohm sch, b;h°j ±± dsidoii *m^j d/a ^aas^^ vs-eis s^, 

B ^IAI0f|2J ffiEfll £AI3*ltmAI£, D/A SE^ISSJ 471- 2407HS EIES, ^SaSSJ 3^j2J #7h 
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7\ tffflH $ sio-. oiaa. .a?,?H2f. ^ ttzdoiSK-ra:o/A e&s5s irs*fe7fe s Aioawi «■ 
edem, e *9£< wMtmvl m(mi7^4)si ^ asds tos s'^odw awe. 

4>(7F5. xABSWf m xSS|2J S°), I E|£JQ1I XH*|0) ifi^SJ xti!5. COTi.?fl£ £!2:(x;= XI240.7I- 

sssck . oi a-^,. a btshj K£iiaAis»?K n?H(ns ^s4=-)hj d/a assiss. ^ d/a sssis 

*S ^Bm= 2$; 2J-ZJ2I D/A BSil57pBi/n7H£] DXIB 7IS -d£S '6«ai£Sjfysa ilSS g 

a 'owaa- ass chssis v/msi astm. tm-, pxii aasj him ^oi 

ate 

& SAIWW M*H& ?Sffl5 SOME S Ssji'.^Sfe: 0/A SS5aS2l. *?f. IS' 1/45 SI 

* stnv apia «s2j-57» ussi-chee, &e si £ai 3*121 4N*t7t.es« 4*: sio. 

ItfAIW BJ 

41-71 2~50ilA|^: *j2W 33'nUM"1^|&*9fttSiA& W«.°-il3 IBWNE SI AIM 12) f?S 

as?h'aisit 4= £itfe as -iitr use -sew ■ s«/^a^. : »8aa-'«ia>. eKEKwraa s 

3 SPI AtSWV^E 24CK 

&th 371 tf A|i«:V2^5M'AiS.i ; AIDH^S.^^»' A)**t& nHSfCH f-g'*lS&!& aiSUt 2tf^2j 

±91 S'EiDi tfi^- ajS SAI3*IME ^Altf i°i.^?ss57t afss ^sict. sit sEt s 
SrtHI g&fflCM 1W3 SSOI .BSlf^.-SlfetPS iAIOHSIS ?J=/Oj[Q*t 2A'3XI<HE. : 6IA|0II l°l 7S 

£AIDH*)I5AI AfSi- ^E 2iCh'; 
[SAIOll 71 

331 i.~62i sXi§-*ife cfeett. se« : sh^a, & #Ai6s«Ai&, e tfssj h>£.h sai 
old: -aiSb ;/nfe*»;.s#EL *ch*&3.s: sspftsyis ssei, -«h sst7i . sa * >ao. s- 

13(A)?-S l3(F)fe 0|» e!S*ll§»2J W* BQtfiCfc 

E |3(Afe eHK130iX S3 S«l¥fl302), S3 £J3¥(1303);, tfEDI 3.'A|§*!(1304), iSIXI 
(1305), 3! SK-IILK 13.06)5 ^SiMS- UEKSLt. 

e i3(Bfe said-ibi); s.fea jEAis*i(.ii02j'- is £8¥fr4fl3)V s'st i*m(i«j4). hheieicmosj, 
a 4=^(g«.)^(i406)5 qiaa hicis. ?hhieis u&yjo. 

£ 13(C)i= g*ll(1501), ?HWa^(1502), 4^(1503), 5^ ±91*1(1504), B fiiEW iAIS*|( 1505)5 

E 13(0)5 S»l(i601)> &SM SAI §«( 1.602), 3S .SHE" (1603)5 ^'SS *BE S*raj: 5AlS*lS UEI- 

£ 13(E)5 £^1(1701), SS.(1?02), B>Eflf •.^l§»(17C3), ISJ 4 SHI El (1704), ^1(1705, 
1706), S! :±aS!(1707)S5 EIDI(rear)S ESajEIS UEMEK E|CH«. =5?s?E1(HIA|=; 

Sai?F 4^H..(HIA) AJSA>°j #I«(HI. DJEh ?|E7H SSI ^ afc apl UI&SIS.I-CK 

E 13(F)b Sai(1801J, . ^(1802), '&iM SA|'&*|(1803), mtMlSMy. a ±3^(18b5)S5 
= S5(f roht)S ESajEll Ll-Efela. 

stasi sjf 

S »^EI ^Ea.iAI&SIOil 2ISI3., ?SSI5 St«A|E 3 S^IS D/A aSS|52J ±71- S3! 

7IS3KHIJ2SHJI CH^ fi-^B ^ £iP| IDISOfl, &ESI SAISWI2J ±4!Spf 61^1 4 

8% 1 

blJHSJ xUie.PXIS ^15 £i£(m2F ^24010)8 7|ei*fe 7|e)S|£Sl|-; 

&7\ 7|2!SI55^E1 S3B= 371 n?H2J xU|5,EWS 711 i iISS OteTU i!±5 ffi&Sm,- 3. OHsT 

6!2S ioi2i 4=± aadmi «ss^ d/a a&a5i|is ae«ni; 

491 D/A SS!4l5i^ n?H2l D/A g£!-SI5(nS XO4=0IQ)S 7WIU, 

3-71 n7H£J D/A I2SSI5S ^Z|2J giq¥7h ™/n7H2J x^ei NANEJ sq^CNI a^HH, 

371 m/n7H5J x£i*l NANDgBj Eia»YS 2^01 y£J^ NAN0(y£ 2 OI30|EI-)2| S^^Ojl 2^32, 

371 n7H°J D/A ^&S!5M ^^HDI n/n?H2J xblM PXIS AS. dSS ^^SJ25 m/aJHSJ 0W5H i!S 
5 ^Sera, 3 ra/a>H£| 0W53 d2g CHStfe m/n?H2| ±i dsdOil 55*^ 2iS S3® 5 ttt 
iAIS-fl. 

HI 1 tHH SOI AH, 37I EF^EJ S|5S 5tJ«^ 2!S fS°S«^ 3EAISA. 
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XII i 4.KHI 2iOW--, n^H°J 0/A aSEISS zj-ZfO! 715 *|CH| 339 ^Sl-eg^.^ B 31* 
S9£g Sfe £AI3*I . 

SI . 3' 4HHI SiCHAi, #71 IA|§*|7h, 4'"7I 715 flOTtteS Shi ^MSJATiEig Q SSttfe 28 * 

gss'ife iAig-*i. 

M 1 tHN SJDIAi, #71 £AJ3*|7F aj§ SA|§*|2J 3!» SH* £A|§*1. 

6 

M l$m aOIAI, 4 h 7| £AI§#|7h S^aD-CEL) £AI§*I°! =2S S*S±£ *h£ SAISM.. 

mm? 

a 1 thM 2101 Al, #71 SAI3WO SB|eS3S5Ji 5AIS^I$J 21 i9£S Sfe SAIS3I. 

H I tftHI SiCHA), #71 SAIS*I7F ?HHIE(Oil fl*IEI= Sjfe MAIShfl, 

* 1.«0p' SiOiAf, #71 SAi.5^l7> .±1 ?M&W iinsjk *3££ Sfe SAIS*!* 
g^at io 

I *WI SiCHAH, #71 SAIS*l7f =Ma)EiOif tf*|Ei= 2!fi »S«£ «i= JEAIS-*J, 
M=tit 11 

3 1*HW SiOlAL #7| SA1SWKSIIH §«re iAIS^Iffll <B»2= 31S :^SSS ZVE SAISfl. 
S^ft 12 

?3( I tifli SiOIAI, #71 ffiAIS^I7K ^*» LH bil 71101 d Aliloi g*|E|= 21 S tfe £A|§*| . 

13 

-a 'Tiffin sichai, #7i iAisspK.iiiia sseioii «*ieis a« sai^ 

a 1 tNf 2J0IAI. #7f :5AJ§*|7h- ftPHS VM EW7IOf tf *IEI= 3* ^H.^S ofe £A|#A1 . 

a 1 ftMH SBM, #71 SAIS*|7h ffiWH aSEIOfl «*|£|S= 2§ ftfe £A|§*| . 

8% IB 

a 1 iM SICHAH, #7| iAlSWHtCH 3&7|CW.S*|£li= a* iais*i. 
3^ 17 

a 1 4HHI SADiAi. #7| 7|2|il37kSIU£| EHXI Sl^f Sttffe 2* *§«£*^ £A|g*i. 
m7H2J xH|E q^jg da:^ x= A>24QIO)3 7|2U|?|£ 

1 Effi! 7I^(H1 ri)n°i D/A a&*|S£(n£ Wg4*0IE» ZhZfal °J*H m/n7H3 xbl|E CIAII ?fl£ i!Sg £ 
»SfSS m/n7H2J OfVSa SSwKfl, H m/n7H2J QWSH £!SS CHgSfe m/n7H5J ±± did 

01 S2*h=- 571IM SUttiL 

SSi EK)I9CHIAI #71 n7H£J D/A ^2-£l£7h n7HSJ OfefSH £!±5 n^H^J ±± ifsdOi S3*fe 
19 

A|«M aiAI^E-iS^EHSJ EH3IS) m7H°l xd|E QAIl 7115 d2(n]lh x= X^4=0!Q)S Ms 

USUI 7|2!A|?|= 371; 

n7H2] 0/A SE^ISg(nS AIS^OIQ) 2^011 °I*H m/n3H°J xU|E QXIH 7(12 4:£S m/n?H 
2J aSwFOI. H m/n?H2J 0[<dS.D. CHS*l-= m/n7H°J dSdtHI 52*h= E^ 

7«a 5tf5ffl; 

EKDISCHIAI 4^71 n7H5J D/A ^&S|S7h n?H°J 0fe k ^3 ilSS nJH^J d-E£OII 53th& 
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jii i.B ; *hSfe sii. i9.i^ sioiAh #7i '■hj'H'ai dm ejssfei z&oi ?ia- «ot%«i/*^&*i±a« : 

21 

B 2D'- 4MH . 5101 A| , #7| £ AIS-xl J\, &7\ 7\& «3S tte HJ^Jiaxi>£)# H 5ti*fe 21 * 

s £s *k= - a aiswi ?.sa»S . 
22 

n 18 4> ££= HI \3*m SiOiAl, #71 £AI3*|7F 3$ £A|g*l£! 2* *S®S 5AI#xl 
■Jl.lfi-.»'SS-3i 19 4HH SiCHAi, #71 IAIS*l7h -flaiBtlKEL-) SAI#*I°J 51§"«tS£S SA# 

a^24 

Z5 

fll . !8 : . t> a 19 : &CM. #71 3EAl§*]t?l;,, &EH 31171; UID2 FHHISk SBhSl SSE1, filE 

= as *3££ *>s.£ai?!*i ?f eta, 

#7| BQ\B 83tH-SM'&>\ J||1 EH*I StSHI v m?H.2J xU.f'K LIAIB fll^^S^-.a!: X= 713.«QID)S 7! 
EHk *io| ^7«*(0I *BWa.1Hl' #71 inJHSl ^xUifi PTiiH ^5 dS» #71 mm^M^^&Mz ai» 

ass *«*tot, 3'3i2:ajfirJis?'W.#?f.WHSi #n^a?tfii:#2fc- ?i^ai;?is sm ;: a 

m/n?H£| OWS^ tfSS 93*101, 3 rin/n7H2J OlWSa <M£S CHSSfe ni/n7H54 dsi? 
01 S3*1fe 909151? 

5fi:EH3IS0flA|.'#7| ri?H£J D/A B&il37h n?HHJ : OUaTSJ d4# n»2| ^ fi*BQt : 33SJ&-2» 

igosff^iAis*r^s»a. 
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